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Recovery of paraplegia after type B dissection due
to spinal collateral recruitment
Lars Niclauss, MD, Dominique Delay, MD, and Ludwig Karl von Segesser, MD, Lausanne, Switzerland
Acute paraplegia could be a symptom of aortic dissection due to sudden compromise of arterial spinal cord blood supply.
Complete spontaneous neurologic recovery is possible and was observed in the present case 3 hours after symptom onset.
Spontaneous spinal cord reperfusion after acute type B dissection was probably due to two main mechanisms.
Reperfusion of false lumen and collateral vascular network recruitment, recently confirmed by anatomic animal studies,
serve as potential explanations. Favorable evolution of acute paraplegia after aortic dissection exists, but prognosis is








































oNeurological disorders due to spinal cord ischemia after
aortic dissection are well-known severe complications.
Generally in type B dissections, brain perfusion is not
affected, contrary to the spinal cord blood supply. Sponta-
neous occlusion of spinal arteries dependent on localization
of the dissecting membrane or iatrogenic malperfusion, in
consequence of open or closed surgical treatment with
aortic replacement or endovascular overstenting, are prob-
ably the cause in most cases. Complete, acute paraplegia of
lower extremities followed by rapid spontaneous neuro-
logic recovery is quite rare, and mechanisms are poorly
understood.
CASE REPORT
A 49-year-old man suffered from sudden onset of chest and
back pain after physical effort. The patient lay down because of
nausea and dizziness. Two minutes later, he lost sensation of the
lower part of his body (starting at the level of T10), evolving to
complete paraplegia of both legs, as was confirmed at physical
examination on admission in a peripheral hospital. Computed
tomography (CT) scan at the emergency department showed
aortic dissection of the descending aorta; precisely, the aorta was
dissected from the departure of the left subclavian artery down-
ward to the right common iliac artery. False lumen of the intratho-
racic part of the aorta was not perfused at initial imaging, in
contrast to a retrograde perfusion of the false lumen of the infra-
diaphragmatic part of the aorta (Fig 1).
RESULTS
Helicopter transfer was made to a tertiary hospital with
neurosurgical, radiologic interventional, and cardiovascular
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are, if necessary. During initial imaging by CT scan and
ubsequent transfer, the patient slowly started to recover
eurologic function. Two and a half hours later, on arrival
t the tertiary hospital, the patient started to move his legs,
ith an almost complete recuperation about 3 hours after
he initial event. An endovascular fenestration procedure of
he dissecting membrane, of the thoracoabdominal aorta,
o ameliorate blood flow of the false lumen was initially
iscussed, but finally not realized, because of rapid im-
rovement of neurologic symptoms. The patient was hos-
italized in the intensive care unit (under low-dose prophy-
actic heparinization), and attention was paid, performing
nly marginal blood pressure lowering during the first 3
ays in order to optimize potential collateral blood flow to
he spinal cord. After a completed and uneventful neuro-
ogic recovery, a second CT scan of the aorta, 5 days later,
howed reperfusion of the false lumen of the intrathoracic
art, as well as a contrast enhancement of several intercostal
nd lumbar arteries (Fig 2). Further neurological course
asuneventfulduringhospitalization.Postoperativefollow-
p, including a control CT scan of the aorta, was performed
months after initial hospitalization and showed progres-
ive enlargement of the proximal descending thoracic aorta
f up to 60 mm (Fig 3). The patient underwent successful
pen surgical repair. Only the proximal part of the descend-
ng thoracic aorta was replaced by a vascular graft. During
ortic cross-clamping, visceral and spinal cord perfusion
via segmental intercostal and lumbar arteries of the thora-
oabdomial aorta) was assured by selective cannulation of
ne common femoral artery. Cerebrospinal fluid drainage
nd intraoperative monitoring of lower extremity motor-
voked potentials were performed during surgery. The
eurological postoperative course was uneventful.
ISCUSSION
Neurological disorders after aortic dissection are not
ncommon, and paraplegia is one manifestation, due to
ither a spontaneous or iatrogenic compromise of spinal
lood supply.1 These neurological deficits are permanent
r transient and rarely, complete fast recovery has been
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If symptoms are not rapidly regressive, cerebrospinal fluid
drainage is certainly indicated and may have beneficial
effects.1 A positive impact on outcome, after prolonged,
partial symptomatic spinal cord ischemia, has been reported
for aortic fenestration procedures.6
Spontaneous revascularization of the false lumen was
observed at CT scan after 5 days, and potential explanations
include either a regression or an initial mal-estimation of
the thrombus volume during the first imaging. Clough et al
have proven recently, for aortic type B dissections, that the
volume of “false lumen thrombosis,” which “is usually
assumed by the absence of contrast enhancement on first-
pass imaging,” is about “five to six times greater than it is,”
using a delayed phase magnetic resonance imaging.7 Sys-
temic prophylactic heparinization may have contributed to
Fig 1. Type B aortic dissection without perfusion of the false
lumen of the intrathoracic part of the descending aorta.
Fig 2. Partial reopening and reperfusion of the false lumen at
control computed tomography (CT) scan after 5 days.a possible thrombus diminution. However, partial neuro- aogical amelioration occurred within less than an hour after
ymptom onset, parallel to identification of initial etiology
fter analyzing the first images.
Collateral recruitment is the other explanation, partic-
larly when analyzing the clinical observations of the pres-
nt case. The concept of the collateral network of the spinal
ord has been confirmed recently by anatomic animal stud-
es. They demonstrated an extensive paraspinous and in-
raspinal collateral vascular network.8 After sacrifice of seg-
ental arteries, profound anatomic alterations in the
ntraspinal and paraspinous arteries and arterioles could be
ound 5 days later, providing the anatomic substrate for
reservation of spinal cord blood flow via collateral path-
ays.9 In acute ischemia, analogue mechanisms seem to
revent spinal cord ischemia, at least in the animal model.
ezu et al have shown that acute occlusion of several
egmental intercostal and lumbar arteries, corresponding to
he variable departure of the “Adamkiewicz’ artery” in the
wine, led only in 22.2% to complete paraplegia after two
ays of ischemia. All pigs were sacrificed, and colored
ilastic agent injection in adjacent segments of nonligated
rteries could prove that “blood supply to the anterior
pinal artery from preserved proximal intercostal arteries
ecame more dominated.” Morbidity of 22.2% could be
xplained by the individual different capacity of spontane-
us collateral blood recruitment after ligation of segmental
rteries.10 Christoforidis et al performed an angiographic
valuation of leptomeningeal collateral recruitment, after cre-
ting acute brain ischemia in a canine model. Despite individ-
al differences in the quantity of preexisting collaterals, varia-
ions in their amount were found after a certain ischemia time.
he best correlation between leptomeningeal collateral re-
ruitment and final infarct size was observed after 1 hour of
cute ischemia.11 Probably, similar mechanisms are responsi-
le for collateral recruitment in case of acute spinal cord
schemia and may explain a spontaneous, rarely observed
ecovery from acute paraplegia in a short time delay.
Acute chest pain and paraplegia should lead the physi-
ians’ attention to the deferential diagnosis of thoracic
ortic dissection. In the case of an aortic dissection, differ-
nt extensions and rotation angles of the dissecting mem-
rane, variable anatomic distribution of collaterals, and
heir capacity to increase spinal cord blood supply in isch-
mic stress make the prognosis in terms of neurologic
utcome extremely difficult. However, a promising evolu-
ion of acute paraplegia in the context of thoracic aortic
issection, with consecutive alteration of arterial blood
upply of the lower spinal cord exists, and early recovery
ay indicate a favorable course with a high probability of a
omplete rehabilitation. An early interventional approach
ie, membrane fenestration) to improve spinal arterial per-
usion should be kept in mind in case of persistent neuro-
ogic dysfunction.
Generally, conservative treatment in type B aortic dis-
ections includes aggressive lowering of blood pressure to
revent further extension and to reduce the risk of aortic
upture. In the particular situation of initial acute paraplegia,
pplication of blood pressure-lowering agents should be han-
11
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Volume 56, Number 1 Niclauss et al 207dled with care. Aggressive blood pressure lowering could be
counterproductive, because of insufficient collateral recruit-
ment due to low systemic arterial blood pressure.
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